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inner absorbent sliver (13) made of cotton or rayon and a biodegradable outer cover (15. 
34) also made of cotton or rayon. The edges (78. 80) of the outer cover (15. 34) are 
sewn together to form a hollow cylinder. Also disclosed are a method and an apparatus 
for manufacturing the pads (12). A rope (16) of absorbent material and a web of the outer 
covering (34) are brought together in a die (26). The die (26) in the form of a hollow tube 
(50) and b tapered guide (56) which causes the outer covering to enclose the absorbent 
material ( 16) with the seam for the outer covering (34) being on the inside of the pad (12). 
The die (26) includes an opening (66. 76) for exposing the adjacent edges of the web (34) so that the edges (78. 80) may be sewn together. 
Also adjacent panels (86. 88) are formed by sewing the pad (12) itself. 
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pjr ^oradabl * absorbent Pads and 
fl ? »h»H and Apparatus for Making 

n^grription 

ISShni£ft3 Field 
5 This invention relates to absorbent pads and 

methods and apparatus for the manufacture thereof. More 
particularly, it relates to feminine hygienic interlabia 
pads and methods and apparatus for manufacture thereof. 

paffknround Art 

10 Feminine hygienic pads consisting of various 

layers of absorbent materials are used primarily to absorb 
uncontrolled discharges during menstruation. These pads 
have taken the form of thick elongated feminine napkins 
which are primarily used during the early stages of the 

15 menstrual cycle and narrow absorbent tubes, known as 

tampons, which are inserted into the vagina and which are 
used primarily during the latter stages of the menstrual 
cycle. 

A third type of feminine hygienic pad known as 
2 0 the interlabia pad has been developed by the applicant, 
Athena Medical corporation. Various forms of interlabia 
pads, as well as methods of producing the same, are 
described in U.S. Patent Hos. 3,983,873, 4,095,542 and 
4,142,476, all assigned or licensed to the applicant, 
25 Athena Medical corporation. The Athena Medical Corporation 
interlabia pads are designed to be placed longitudinally 
between the vaginal lips or labia and are particularly 
useful during light discharges of menstrual fluids, 
mid-cycle spotting or discharges, slight loss of urine 
30 caused by physical stress, or leakages following 

intercourse. 

Applicant Athena Medical Corporation has also 

developed an improved method and apparatus for 
manufacturing feminine hygienic interlabia pads which is 
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described and claimed in U.S. Patent No. 4 , 995,150, which 
patent is hereby incorporated herein by reference. 
However, in the preferred embodiment as set forth in U.S. 
Patent No. 4,995,150, it is taught that the outer covering 
5 be made of a heat-sealable material such as polypropylene. 
In addition, an ultrasonic welder is used to heat seal the 
edges of the outer covering. The resulting product having 
a polypropylene outer covering is not 100% biodegradable. 
As used herein, biodegradable means capable of being 
10 decomposed by natural biological processes. 

Disclosure 9f Invention 

In accordance with one form of this invention, 
there is provided a biodegradable interlabia absorbent pad 
including an inner absorbent sliver and an outer covering. 

15 The outer covering is formed by the joining of its 

elongated edges by a process other than heat sealing. The 
pads are able to absorb an amount of water per unit dry 
weight of at least 8 grams water per gram dry weight. 
In accordance with another form of this 

20 invention, there is provided a biodegradable interlabia 
absorbent pad including an inner absorbent sliver. The 
sliver is made of rayon or cotton. An outer covering is 
provided and is also made of rayon or cotton. The outer 
covering is formed by the joining of its elongated edges by 

25 a process other than heat sealing. 

In accordance with another form of this 
invention, there is provided an apparatus for producing 
biodegradable absorbent pads. The apparatus includes a 
first container having a supply of biodegradable absorbent 

30 material in elongated rope form and a second container 
having a supply of biodegradable outer cover material in 
elongated web form. A die is provided for joining the rope 
of absorbent material and the web as an outer cover over 
the absorbent material. The die includes a tube having 

35 first and second open ends. The first open end receives 

the rope of absorbent material and further receives the web 
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after the web is formed into a cylindrical shape by the 
die. The web forms the outer cover. A mechanism is 
provided for non-heat sealing, preferably by sewing, the 
elongated edges of the web. The second open end of the 
5 tube expels an elongated strand which includes the 
absorbent material contained within the sealed web. 
Preferably the strand is sewn along its longitudinal axis 
forming a pair of adjacent panels, one of which is much 
wider and thicker than the other. The strand may then be 
10 cut into desired lengths corresponding to the dimensions of 
the inter labia region. 

In accordance with another form of this 
invention, there is provided a method for producing 
biodegradable absorbent pads including the following steps: 
15 (1) moving an elongated rope of biodegradable absorbent 

material in one direction through a hollow tube; (2) moving 
a flat elongated biodegradable web along the outside of the 
tube in the opposite direction from the rope of absorbent 
material; (3) forming the web into a substantially hollow 
20 cylindrical shape; (4) non-heat sealing the adjacent edges 
of the web together; (5) moving the formed web through the 
tube between the inner walls of the tube and the absorbent 
material in the same direction as the absorbent material; 
and (6) covering the absorbent material with the 
25 cylindrical shaped web. Preferably the sealed longitudinal 
edges of the web are located on the inside of the formed 
hollow cylinder. The absorbent material and sealed web are 
then passed out of the tube and the resulting elongated 
strand may then be cut to appropriate dimensions. 
30 Preferably a secondary stitching is performed on the strand 
to form separate panels prior to cutting. 

The invention thus provides a fully biodegradable 
feminine hygienic interlabia pad, as well as an improved 
method and apparatus for manufacturing interlabia absorbent 
35 pads. The invention further provides a method and 
apparatus for manufacturing interlabia pads having 
dimensions and characteristics which will readily fit into 
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^- The invention still further provides 

a method and «PP«^ S f of manuf ac turing steps 

ahsorbent pads witha imited » ^ ^ ^ 

and which may be made using a 

* Brief 111 M I ilA iPP Of tlT Pr awinqS 

• n *ion is set forth in the appended claims. The 
Ten ion TJS. -ever, together with further ejects 
nd advantages thereof may he hetter understood xn 

L0 reference to the accompanying drawings in which. 

L ° " ferCnCe piG , is a oiagr a» of apparatus which may be 

» e «d in carrying out the subject invention; 

used in carryi g ^ ^ p . cterial vietf of an absorbent pad 

produced by the apparatus of FIG. 1; 
15 FIG. 3 is a top view of a die forming part of the 

apparatus * ^ el£Vational vie w of one end of 

tne die shown in FIG. 3;^^ ^ ^ ^ ^ ^ , 

taken on line B-B of FIG. 3; 

FIC. 6 1. . botto. vi.» of tb. .pp.r.t». of 

FIG. 7 i. » sioe el.vtional vi«w of the 

^"'i 3 .'. « P view of tb. .pp.r..». of F I0 . 7 

« it p.s«s ov.r tb. ootsia. of the tubo of FIO. . 

on H„. »-x of ™ ., .na Mi vieu ot ^ web Mt „ ul 

" u p..." i "o„ 9 : of «- «- of no. a «— 

on line A-A of FIG. 8. 

r f . r c^^ying out the Invention _ 

Referring now more particularly to FIG. 1, there 
35 is provided apparatus 10 useful for producing the 



20 

FIG. 3; 

25 
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biodegradable interlabia absorbent pad 12 shown in FIG. 2. 
Drum 14 contains a quantity of absorbent material which is 
in the form of elongated rope 16. The absorbent material 
is made of a biodegradable material such as rayon or cotton 
5 fibers. Guide roller 18 is connected to the top of 

container 14 for guiding the rope out of the container. 
Guide roller 20 is mounted on table 22 and guides the 
absorbent rope 16 through housing 24 and into the open 
front portion 25 of die 26. Sewing machine 28 is mounted 
10 above die 26. Payoff reel 30 is mounted on table 32 and 
contains elongated web material 34 which forms the outer 
covering of absorbent pad 12. Web 34 is also made of a 
biodegradable material such as rayon or cotton, web 34 is 
received at end 36 of die 26. Sewing machine 38 is also 
15 mounted on table 32 for sewing strand 40 which is formed by 
the combination of the absorbent material 16 and web 34 
after they are joined in die 26. Reel 42 takes up strand 
40. FIG. 1 also shows a second reel 44 which is already 
full of the strand 40. Reel 44 becomes an unwind reel to 
20 feed the strand 40 under a knife or other cutting device 46 
for chopping the strand into short, absorbent pads 12 which 
are then dropped into container 48, wrapped and packaged. 

Referring now more particularly to FIG. 3, die 26 
includes elongated hollow tube 50 having opposing open ends 
25 52 and 54. Die 26 also includes tapered guide 56. 

Portions of tube 50 are received within tapered guide 56. 
Tapered guide 56 is more open at its end 58 than its end 
60. Beams 61 and 62 connect the tapered guide to tube 50. 
The most narrow portion of the tapered guide near end 60 
30 forms a concentric cylinder 64 around a portion of tube 50. 
Rectangular opening 66 in cylinder 64 aligns with 
rectangular opening 76 in tube 50 as may be seen in FIG. 5. 
End 52 of tube 50 is for receiving the rope of absorbent 
material 16 as well as the web 34 after it has been formed 
35 into a cylindrical shape by the tapered guide 56. End 54 
of tube 50 is for dispensing strand 40 which consists of 
the absorbent rope 16 and web cover 34. 
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Referring now more particularly to FIG. 4, tube 
50 is also attached to the tapered guide 56 by velds 66 and 
68. Space 70 is formed within guide 56 for receiving web 
34. Bracket 72 is used to mount die 26 to table 27 shown 
5 in FIG. 1. 

Referring now to FIG. 5, which is a cross section 
of the die 26 shown in FIG. 3 taken on line B-B of FIG. 3, 
tube 50 and the narrow portions 60 of the tapered guide 56 
form concentric rings with web 34 passing through space 74 

10 created as a result of the spacing between tube 50 and 

cylinder 64. Slot 66 in cylinder 64 and slot 76 in tube 50 
align with one another and also align with sewing head of 
sewing machine 28, as shown in FIG. 1. The elongated edges 
78 and 80 of web 34 are now formed into its tubular shape 

15 as shown in FIG. 9 and are sealed by sewing machine 28 

without using heat. While sewing is the preferred method 
of non-heat sealing edges 78 and 80, other methods may be 
used such as gluing or mechanical pressure sealing, or 
using an external clipping device. 

20 The absorbent pad 12 shown in FIG. 2 may be 

manufactured using the above described apparatus by the 
method set forth below. Absorbent rope 16 passes out of 
container 14 over roller 18 and under roller 20 (FIG. l) 
and into the front opening 52 of tube 50 (FIG. 8) . At the 

25 same time and at the same speed, web 34 passes into the 
wide end 58 of tapered guide 56 and under beams 61 and 62 
into space 74. The tapered guide causes the web 34 to 
become curved, and when web 34 reaches enclosed heck or 
cylinder 64, the cross section of the web as shown in FIG. 

30 9 forms a complete oval or circle and thus the web becomes 
an elongated hollow cylinder with edges 78 and 80 extending 
therefrom. The edges 78 and 80 pass under openings 66 and 
76 and thus under sewing head of sewing machine 28 where 
the edges 78 and 80 are sewn together. Preferably the 

35 sewing thread used is made of a biodegradable material such 
as rayon or cotton. Alternatively, glue, mechanical 
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10 



15 



pressure, or an external clipping device may be applied to 
edges 78 and 80 to seal the edges. 

The direction of movement of web 34 is reversed 
end the web is then folded inside out by passing the web 34 
into opening 52 of tube 50. The seam 82 formed by the sewn 
longitudinal edges 78 and 80, which prior to the direction 
reversal is on the outside as shown in FIG. 9, is moved to 
the inside of the cylindrical shaped web as shown in FIG. 
10 The web remains in tubular form and becomes located 
between the absorbent material and the inside walls of tube 
50. The rayon or cotton web 34 is liquid permeable so that 
fluids will wick directly into absorbent material 16, which 
is also absorbent itself. A strand 40 is made of the web 
covered absorbent rope as it passes through open end 54 of 
tube 50. The strand moves to sewing machine 38 where a 
portion of the strand is sewn, forming elongated panels 86 
and 88 with panel 86 being substantially wider and thicker 
than panel 88. Strand 40 then proceeds to takeup reel 42. 
After takeup reel 42 is full, it is removed from its stand 
43 and placed on stand 45 where it becomes unwind reel 44. 
Unwind reel 44 then passes strand 40 under a knife or other 
cutting device 46 which cuts the strand into predetermined 
lengths to form absorbent pad 12 shown in FIG. 2. 

Thus there is provided a cost effective and 
efficient manufacturing apparatus and process for making 
uniform absorbent pads shown in FIG. 2 which are 
particularly useful as inter labia absorbent devices. The 
seam formed by the sewn edges 78 and 80 is on the inside of 
the outer covering so that it is comfortable to the user. 
30 Furthermore, the apparatus may be operated using minimal 
labor without an undue number of steps and procedures. 

Also, more importantly, the inter labia pad 12 *s 
100% biodegradable since each of its component parts, 
namely the inner sliver 13 which is formed by rope 16, the 
35 outer covering 15 which is formed by web material 34, and 
the thread used to sew the edges 78 and 80 together as well 
as the thread used to form the separate panels 86 and 88, 



20 



25 
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are made of a biodegradable material such as rayon or 
cotton. 

In addition, it has been found, quite 
surprisingly, that the biodegradable pads of the subject 
5 invention absorbed a greater amount of liquid than the 

prior non-biodegradable pads as shown in the below example. 

Example: 

Four non-biodegradable pads were manufactured in 
accordance with U.S. Patent No. 4,995,150 utilizing a heat 

10 sealed polypropylene outer covering. Four pads were also 
manufactured pursuant to the present invention and which 
utilize a rayon outer covering, which is a biodegradable 
material, having its edges sewn together. Both pad designs 
were then analyzed for their ability to absorb tap water at 

15 room temperature. 

A cardboard dunking device was constructed that 
suspended the pad at a constant depth (about 5 mm) into the 
water reservoir. The device employed a clip to hold the 
pad. The clip was attached to a plate that could be held 

20 in the upright locked position, or the immersed position. 
The pad was clamped into position on the clip 3 mm from the 
pad end. The device was then placed inside the chamber of 
the analytical balance (Denver Instruments, 4 place) . 

A reservoir (plastic weigh boat, 3.5 inches (8.9 

25 cm) square, 1.0 inch (2.54 cm) deep, VWR Scientific) was 
filled with 75 ml of tap water. The filled boat was then 
tared on the analytical balance. 

Once the pad was immersed into the solution, a 
stopwatch was started and the value displayed on the 

30 balance (negative value) was recorded every minute from 1 
to 10 minutes* At the end of the 10 minute period, the pad 
was removed from the reservoir and the reservoir weight 
recorded. This weight represented the total grams of water 
absorbed in 10 minutes (10' gms H 2 0) . Dry weights were 

35 obtained by placing the pads in a 13 mm hole of a hot block 
set to 75°C for 6.5 hours. The average moisture removed 
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was approximately 12% of the total pad weight by this 
method, and represented over 95% of the value obtained 
after 24 hours at 75°C. 

Four replicate measurements were made for both 
5 polypropylene covered (heat sealed) and rayon covered 
(sewn) pads. The data were analyzed to find the 1-10 
minute rate of absorbency per gram of dry weight, and the 
total absorption per gram of dry weight. As can be seen, 
the rates of absorption for both the polypropylene and 
10 rayon pads are identical, with reasonable precision 
(CV-5.9% and 9.1% respectively). However, there is a 
substantial increase in the mean amount of water absorbed 
per gram of dry weight in 10 minutes with the rayon pads 
versus the polypropylene pads (8.884 versus 7.566 gms 
15 H 2 0/gm dry weight) with excellent precision (CV=3.41% and 
1.77% respectively). This represents a 17.4% increase in 
absorbency, with a high level of significance. 

It was also noted that the rayon pads held 
together better than the polypropylene pads. The internal 
20 rayon sliver did not slip past the rayon cover material 

ends. Also there was more fraying seen with polypropylene 
pads around the ends. There was no perceived loss of 
softness in the rayon pads, although analytical softness 
tests were not performed. 
25 The data from the tests on the eight samples is 

set forth below: 
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From the foregoing description of the preferred 
embodiment of the invention, it will be apparent that many 
edifications may be made therein. It will be understood, 
however, that this embodiment of the invention is an 
exemplification of the invention only and that the 
invention is not limited thereto. For example, other 
biodegradable materials besides rayon and cotton may be 
used for the various components of the pad. It is to be 
understood therefore that it is intended in the appended 
claims to cover all modifications as fall within the true 
spirit and scope of the invention. 



ipflMfitrlaJ applicability 

The way in which the invention is capable of 
being exploited and the way in which it can be made and 
15 used will be apparent from the foregoing. 



- 13 



WO 96/16626 



PCT/US95/15359 



Claims 

1* A biodegradable absorbent pad comprising: 
an inner absorbent biodegradable sliver; and 
an outer biodegradable covering having elongated 
5 edges, said outer covering having been formed by the 
joining of said elongated edges by a process other than 
heat sealing; 

said pad enabled to absorb an amount of water per 
unit dry weight at least eight grams water per gram dry 
10 weight. 



2. An absorbent pad as set forth in Claim 1, 
wherein said sliver is made of a biodegradable material 
selected from the group consisting of rayon and cotton, and 
said outer covering is made of a material selected from the 

15 group consisting of rayon and cotton. 

3. A pad as set forth in Claim 1, wherein said 
outer covering is in the form of a hollow cylinder, said 
elongated sealed edges of said outer covering are located 
inside said cylinder, said sliver is located inside said 

20 cylinder, and said elongated sealed edges are located 
adjacent to said sliver. 

4. A pad as set forth in Claim 1, wherein said 
elongated edges are sewn together by thread. 

5. A pad as set forth in Claim 4, wherein said 
25 thread is made of a biodegradable material selected from 

the group consisting of rayon and cotton. 

6. A pad as set forth in Claim 1, wherein said 
pad is enabled to absorb between 8 and 9.5 grams water per 
gram dry weight. 
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7. Apparatus as set forth in Claim 1, wherein 
said edges of said outer covering are sealed together with 
glue. 

8. Apparatus as set forth in Claim 1, wherein 
5 said elongated edges of said outer covering are sealed 

together by mechanically interlocking said edges utilizing 
high pressure. 

# 

9. A pad as set forth in Claim 1, wherein said 
pad includes first and second adjacent panels, said first 

10 panel being wider and thicker then said second panel. 

10. A pad as set forth in Claim 9, wherein said 
first and second adjacent panels are formed by stitches 
sewn through both said sliver and said outer covering, said 
stitches comprising thread formed from a biodegradable 

15 material selected from the group consisting of rayon and 
cotton . 

11. A biodegradable absorbent pad comprising: 
an inner absorbent sliver, said sliver made from 

a biodegradable material selected from the group consisting 

20 of rayon and cotton; and 

an outer covering haying elongated edges, said 
outer covering made from a biodegradable material selected 
from the group consisting of rayon and cotton; 

said outer covering having been formed by the 
25 joining of its elongated edges by a process other than heat 
sealing. 

12. A pad as set forth in Claim 11, wherein said 
elongated edges of said outer covering are sewn together by 
thread. 
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13. A pad as set forth in Claim 12, wherein said 
thread is made of a biodegradable material selected from 
the group consisting of rayon and cotton. 

14. A pad as set forth in Claim 11 , wherein said 
5 edges of said outer covering are joined together by glue. 

15. A pad as set forth in Claim 11, wherein said 
edges of said outer covering are joined together by high 
pressure mechanical interlocking. 

16. A pad as set forth in Claim 11 , wherein said 
10 edges are joined together by an external clipping device. 

17. A pad as set forth in Claim 11 , wherein said 
pad is enabled to absorb an amount of water per unit dry 
weight of at least eight grams water per gram dry weight. 

18. A pad as set forth in Claim 17 , wherein said 
15 pad is enabled to absorb an amount of water per gram dry 

weight between 8 grams water per unit dry weight and 9.5 
grams water per gram weight. 

19. A pad as set forth in Claim 11 , wherein said 
pad includes first and second adjacent panels, said first 

20 panel being wider and thicker than said second panel. 

20. A pad as set forth in Claim 19, wherein said 
first and second adjacent panels are formed by stitches 
sewn through both said sliver and said outer covering, said 
stitches comprising thread formed from a biodegradable 

25 material selected from the group consisting of rayon and 
cotton . 

21. An apparatus for producing biodegradable 
absorbent pads comprising: 
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a supply of biodegradable absorbent filler 

material; 

a supply of biodegradable outer cover material in 
elongated web form, said web of outer cover material having 
5 parallel elongated edges; 

a die for joining said filler of absorbent 
material and said web of outer cover material, said die 
including a hollow tube, said tube having first and second 
open ends, said first open end receiving said filler of 
10 absorbent material and said web; and 

means for non-heat sealing the elongated edges of 
said web of outer cover material; 

said open end of said tube expelling an elongated 
strand including said filler of absorbent material covered 
15 by said sealed web. 

22. An apparatus as set forth in Claim 21, 
wherein said filler is in the form of an elongated rope. 

23. An apparatus as set forth in Claim 21, 
wherein said die includes means for forming said web into 

20 an elongated hollow cylinder form. 

24. An apparatus as set forth in Claim 21, 
further including means for turning said edges of said web 
into the inside of said elongated hollow cylinder formed by 
said web. 

25 25. An apparatus as set forth in Claim 23, 

wherein said means for forming said web includes a tapered 
guide, said tube being connected to said tapered guide; 
said tapered guide being wider near said second open end of 
said tube than near said first open end of said tube. 



30 



26. An apparatus as set forth in Claim 21, 
wherein said means for non-heat sealing includes an opening 
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in said tube and further includes a sewing machine located 
adjacent to said opening. 

27. An apparatus as set forth in Claim 21, 
further including means for forming said strand into first 

5 and second adjacent panels, said first panel being wider 
and thicker than said second panel. 

28. An apparatus as set forth in Claim 27, 
wherein said means for forming said strands into panels 
includes a second sewing machine, said second sewing 

10 machine providing stitches between said panels. 

29. A method for producing biodegradable 
absorbent pads comprising the steps of: 

moving a rope of biodegradable absorbent material 
in one direction through the inside of a hollow tube; 
15 moving a web of biodegradable material, having 

elongated edges, along the outside of said hollow tube in a 
direction which is opposite to the direction of movement of 
said rope; 

forming said web into a hollow cylinder; 
20 non-heat sealing said edges of said web together; 

reversing the direction of said web approximately 

180°; 

moving said web in said reversed direction 
through the inside of said hollow cylinder between said 
25 rope of absorbent material and the inside walls of said 
hollow cylinder; and 

covering said rope of absorbent material with 

said web. 

30. A method as set forth in Claim 29, further 
30 comprising the step of moving the adjacent sealed edges of 

said web to the inside of said cylinder formed by said web. 
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31. A method as set forth in Claim 30, further 
comprising the steps of expelling a strand formed by the 
combination of said absorbent material and said web out of 
said tube in the same direction as the movement of said 
rope and said web after reversal of the movement of said 
web; forming adjacent panels in said strand; and cutting 
said strand into pads having predetermined lengths. 

32. A method as set forth in Claim 29, wherein 
said edges of said web are sewn together. 
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